Nitric oxide synthase inhibition in a spontaneously hypertensive rat model of diabetic nephropathy.
1. To investigate the role of nitric oxide (NO) in diabetic nephropathy the effect of nitric oxide synthase (NOS) inhibition by NG-nitro-L-arginine methyl ester (L-NAME) was observed in a streptozotocin diabetic spontaneously hypertensive rat (SHR) model. 2. Two groups of SHR (n = 8) with streptozotocin-induced diabetes were studied. One group was given L-NAME 5 mg/kg bodyweight per day in the drinking water for 8 weeks while both groups received daily subcutaneous injections of Ultratard insulin. Creatinine clearance, urinary protein excretion, urinary nitrate concentration and systolic blood pressure were measured at fortnightly intervals. Rats were killed at 8 weeks and plasma angiotensin II (AngII) was measured by radioimmunoassay. 3. Renal function (endogenous creatinine clearance) remained stable in both groups. In the L-NAME group, however, there was a progressive increase in proteinuria that was highly significant at 6 weeks (22.1 +/- 2.9 compared with 6.5 +/- 0.7 mg/ 24 h per 100 g in control SHR diabetic rats P < 0.001). 4. Systolic blood pressure was significantly elevated in the L-NAME group throughout the study compared with the control group. 5. Plasma AngII was significantly elevated in the L-NAME group compared with controls (42.8 +/- 10.3 vs 15.1 +/- 1.9 pmol/L, respectively; P < 0.05). 6. Activation of the renin-angiotensin system may account, at least in part, for the resulting vasoconstrictor activity with chronic nitric oxide depletion.